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(54) METHOD OF MANUFACTURING CARBON NANOTUBE STRUCTURE AS WELL AS CARBON 
NANOTUBE STRUCTURE AND CARBON NANOTUBE DEVICE USING THE SAME 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a carbon nanotube structure with a network including an 
electrically and/or magnetically connected condition formed between carbon nanotubes, as desired in area 
and volume, as well as a method of easily manufacturing the carbon nanotube structure in such a manner 
as requiring less carbon nanotubes and a carbon nanotube device using the useful carbon nanotube 
structure. 

SOLUTION: The method of manufacturing the carbon nanotube structure comprises removing a dispersion 
medium from a high-viscosity dispersion liquid obtained by dispersing the carbon nanotubes into a low- 
viscosity dispersion medium to form the network including the electrically and/or magnetically connected 
condition between the carbon nanotubes. The carbon nanotube structure is obtained by using the 
manufacturing method as well as the carbon nanotube device is obtained by using the carbon nanotube 
structure. 
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t£ l» t =f- a. - zfitmm U tt 

ISL-CL*^. BIBlB©«|«Utt, 

[0 0 6 9] ;d)*»;h7-5Btttt. «ttra@-c* 
s©»*«y©ttiii*«»**i*. ai=, »«(«^sftiL 
t» ffi8©«Ti*£i;*fc©©«5©RA*y©ttiitt« 

HfiA-*>^/ ^i-^«fi*Z*-e»t Lfc«©. 

?a.-^as-»ttatt«iE8-efty. b 
MB©fB«s«ftt»Haaz©5Mkai=»uT. e#d 

* -t©a*-^>+y^zL 
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[0 0 7 0] fcfc. 01 (D^??®!*. tttt**lfc*J- 

*l6Ka«(»tt#A^ BlfflAiDflfcl-Jt^BIHlBiOSi* 

[0071] JJl±<0<fc3lcLT:#C.*l.fc. * 

ft&tthttoV&Z* tUt>*>. «ttS«> 

[0 0 7 2] cct? rsttS»*«J ttt. 01<D?7 
a»»»»i^ur Lf=y. ******* 

lfflB<ofi**««t^aiS«>»«t?«'eft*^7 7(D<»» 
ftMCttLT. MttMI= r»«6Kj tSlMIStave* 
y. sasBfcS? rjstt«»«tjSj ami:****. 
[oo73]*fc. fflkft* r«tt«J ttt. 



[0 0 7 4] £33. *«WlCj3l x T»«**l**-^> 
+j ^a.-^ffi5M* t *aWI-SE<*Lr^'S:< Xt * 
/>jS<tt*-^>^>' J ? : 3--^«SIWlc*»«*5 

[0075] cci-c. r*t» h9-?J fcl*. 

[0 0 7 6] 02*ffll*TBWJ**. 021-1*. 
>-J-/*;i-?<B*S*<D-«*<*4*tTUS. «»<*> 
^j-^V-j-y^a-^N 1 ~N90>ftSISJT?&MLTl* 

aa©in< s«flKrtw*»a 

MI=WiLTlv5KT*. «SlM33.fctf/*fctt««W 

[00 7 7] 02lr*$*iS*-*V^v' i ? 1 ^-^®* 
*1*N 1 ~N 3<03 

*i=j:ya***i*a*M*ci *fc. N 

1. N4, N5*S<fctfN3a>4-3<0:&— 1for)rJ9 a— 
^|c«J:y»filE**v*9tt«:C2A<#tt-rS„ N 
K N2. N9. N8. N7. N 6 33 J:tfN 3 <0 7 O<0 

ii-Ks-yj *a.-Hz*. y ©fiE**i*«tt*c 3 A<# 
[0 0 7 8] 3O05«tt«:<0l8ffl=oOT«Wr*i:. 

a***c 2ii««»c 1 *aii-r*ttttfc*^-c^*. 

n*. a«<*c 1 s (i*»ci t 
ifcys?) ttn-css-r*. Bitt*c2#3«btfaitt{* 

C3<D2O0>att{*A<gHl**l*. 0*y. 021-** 

[007 9] <tfc. 02+lClttelCtatttff*'#fi't* 

<. 02ir***i«,ttJ8lrj3^Tlis 3 0©att<*C1 
~C3<0*.*ttW-r*ltf«klV »b*lfc*«W<0*-* 

[0 0 8 0] *»Wfl)*-^>+'' f L 3.-^fllJt<*l*. 
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3M4fc J: If/Z tz l*«ftfttt * ** C £ t<V £ 
*. 

[008 1] *ftwi=J:*#*«i»tur. 
ftaasssif*:: tt4Mt7«?stt«n 

l;*»fi3l14*#^L<fc5i:-r*«^|-|*, 

>^/^^-^$ffl^*ii*. *«affi£(* *& 

[0082] Phys. Rev. B 62 R2307 
(2000) T?«#$*ir^*J:5l=. 1J-^+J=f- 

a«**iaitt*<^»-e* 5 i=ft y . #fti=si*xa 

[0083] *-7K>+/^^-^l*«<gL^«T?ft 

¥*m£a*ft<Tt, «Ji*aBi©IHIlcj»<77>- 

ffi£H05*&*&lM::J:oT. «s#aai::tt*-f £«fc9 
left*. a*li\ Sfelc^-TKV^/f 1 !- 

^9-^<b**i*f=«). ^a.- 
^fflSIWafcMTJ^a^MMC.fcy** h-7— 5M*» 

itiz<<. «i=«aroifasistii=j3^Ti*, aaaa* 

a-tfV+^a-^iOfcaifflTJK.fcy*",/ hV— 9 
ttfcttffil-SfiyttOfcttJS-0. e*ft*Hto* 

[0 0 8 4] *-#^-t-j?3.-?m&#i$ 

ti!t (SIT. rA-TKi/^/^a-^fltJtWSj to 
B«LTJHBSI6«Lfcy. #31*14 *>»*140>B5R£ 

»a l r *^*ai(DAf> y is y tn?o>mmv<Dfts.itm 
^fToty. »rtSsie«s*Ki+sctiz«j:y, mieiv 

fey. m. *«BflMtit*flMW-«c£-0. *frSift£« 
[0 0 8 5] <*-*>^>' J fi-^«a»(DSJi»* 



■r*. 

[0 0 8 6] *«EI-fcCvtm^C 

T?fc*fc«>. *l=MSf*ft<. &&©te<7>«lf*£#lfc;* 
1**«6I=I*, ^i(0ftMS»LtLt5Ct(DS 
Ojtt»Sa«r*i(i<»:tV fcfcU ^ * a. - 

7*&»i=#»*t!-*fc*>i::i*. •OttyfittS-eftsc 

0. 1 Pa ■ SKlT-eft*CtA<jff*L<s 0. 000 
0 1-0. 0 1 Pa • S©«Jffl-efe*wi:AtJ:y»*L 
l\ 

[0 0 8 7] li(*«ft#»»©«i: LTI*. *, MS 
»*»A<1 ~3 0*T»<DgHt;)C»g. 7/U3- 

asaasaif * - 1 

[0 0 8 8] *fc, CftfeftMB+KI*. #?*&L«> 

©fcftmiKOttfii: ft* J: 3 LWlWTt 
aai=***TttJH-r«C £#-<•#«. -4i&»«ttT? 

a t ft * <* o ic»««©as *is® l r mm-t § c t m 
•e#*. 

[0 0 8 9] *SSWICfcl*Tffijrf *i 
-7iLTtt, SWNT1?tMWNTttJ:lS -« 

ft* t swn t j: y 1*7 u*i/^u**<**?*t. *ai= 

ft*l«ft*lft*BIBl=ft*«lRll=**. SWNTi MW 
NTttt, -t(0ttH$#aLT. iWlzj6Crfleo»lt 

[0 0 9 0] afflprSEftA-7K>-f/^a-7(7)S* t 

lti*. ^uas**t*t<o-cttftt^ -»wt=i o 

nm~1 000//ma)BH<Ot<)!)A < fflt^C>♦l^ lOOn 
m~1 OOum0>m.S0>t(Di>mtL<mi^tlhc ii 
-*>t/fa-?d)E§ (**) ttXlt. 
*n*t(0t?l*ftl^ -fim=1 nm~ 1 KmflDBffl 

©t©*»fflt»6*i. A-^v^-y^i-^aaft^u 

*'>7;U*A»a**1.*fflaiw«LTtt. 3nm~5 0 0 
n mOttB© t L < &*l*. 

[009 1] *-^>+/^a-7l*. aatfc**© 
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tfSMK * *i ft * ©t? ttft t\> 
[0092] BISS»«*i^ BE#BBI=*-#>t- 
y*a-?*#tt**ftci:-<?iBB**ift!t><. 

y?a-:?a>#»l8»!<BRB (Bio>y7 7®*fcl*<3> 
l-fclf ftElfflAOfl*) Izfc^TI*. S*2fc«A<£i:fc 
(,*«): ?5tlN«*M><S*;h.ft. JlWWfcl** ffi#«»«t 

sl b*s#««. «»s**-. ->x 

nmoitMit u-ci*. 9trre»«ai s y u v ymhizh 

0. 1 WKl±fr*Ct*<»*L<. 0. 5-10WH) 
[0093] BBBlMftBtt0Bfl£BU 

&Ki=ft is-c*BJSi!HHfc£©»*a*Bini-* = t & 

T?#ft. «±©*9l=5MIWIt!l<a#L«* , 6*-* 

>-*-,/?a-:;ttt«i::saiLTfT<. -rftfc. hk» 

f-a-?BS (01 Icfcltftffif^x) ttS 
<B±*a>S£l>>!>tJ&<«l::fcft. 

#IS#t?iS!*a)J: ; 5l=»Ott14**-r«fc5l=iS:«.. 
[0 0 9 4] K«a»*«<©ttfit LTI*. 

y fa-^mai • ft* • ^«»i*<0ttsssi= 
«fcy*£<£irrsfctf>s »*n.Mti*»saK**i 
«. *fc, s#js xtc*i&«>*fri=*y **<«»? 

ft. «*.«. #Hf*fc LT**ffllV ¥«fcLTft*5 

ISLjSX ~1 Og/'Jf h 
flrfDBBWMtCfcy. SBfi#ttfc<Btt«t L"a** 
0. 00 1 Pa ■ SBl±-Ci5*Ci:!!)<»*L<, O. 0 
02~0. 02Pa • s<0«B-efcS^i:*<J:y»*U 
l\ LfrU *yftl**-#:/7-/?a-7*jai*fc» 
^icli, *yBlVR«'Ca->K:/*-/*a.-7«>*S'l' 
9— 57j&<JBl£**iSfctf>. H*LlVBSBBI**»fc9« 
iMIfcfcft. 2) a -?0><Sfflft«T 

£#Hrfftfc. ft»tt*y K9-**»»J***ioo«l» 
ttSff ftCitfSfSLlV, *fc. *-tf>7v*a- 
7«HM*l=»Ptt *«B***i*B*l=*. ffil* 

ttst-rftcttfsatfift. **-7»b 

•7-*t»**ttfc±"«Hk»*BinL. »Jt*Tlfft 
c£t*3!lt?*ft. 

[0 0 9 5] mi>ft*.ftfc. KrEKtt«#ttfcl=*l+* 

* ^ a - zfnmsL tmmt ft - 1 i-* o r . 



y. Ba*ti**-#>^y^a-^BBi»i=*t»r# 

fa— ^4»&tt4BB©Bl % *f 

*-*>t/f a-7<DB«*±lf-C*>*ll*J:l\, £ 
l=. BB*4i**-*>^-'* a-^BB*Ki5t»"C* 
a-?**&&ftBS«>«l**S' 

A-iSVtyf a-7fl>B**TlfT«>*ttf«fclV, *~ 

«9tBBLT*»&. ^»a*»X.-CiiS^TIf4CtA< 

[0 0 9 6] «JEBtt*»«jSI-l*s 

£<ztv. «B«l=»6*i**-*>-*-^* a -^* 
Bfc+IUnBBWWfctBtt***^****. ■«» 

OBfteBBiaKCfcmt* j ?a-?«* 

[0 0 9 7] ffJE<ft<0»*t LT. «ftttl=fcB««l= 
©BBCBEHWDBfttEB-rSCfc-C. 

Lr*-7H>7-y^ a-?*3t**itfcBi=> 
-j- ./ ? a --)w±.<m i=»dt* ftft £ * 
attffi»i=«rE«fl>*»*<EB**iTt^tf. x*<— y- 

-fcLTBM&U iJ-#>1-S f- a— ^H±©BI=»* 
* *i* SBfiroffiHl^fto z t * ft. 

[0 0 9 8] BE**-*-tt«B*1rf 
LTlis ^l-*!lfBI*«l< . Wz-tt* tt^ Bft» 

^o^twtLxmm^mtjin^tL-at. iku-v-«£ 

<0^««5, •fe7 5^^^-\!>*B'S:^«)*l*». ftfttM* 

^A^ftCtTfSiSS^ftt^T?*. «J«W*fttM*<b 
¥ WI=M»T ft c 1 1?* £ * « MB L TBJt * *ift t <» 

•et. if^&t-t-ioeMizjscTffiffl-rftwtAt-et 

ft. BEX'*— y— MBB**-r*B<!>B(»fcLTW« 
RjffifcBfttL-CI*. *yxx-r;u^-fp><Eif«)A 
lilt, B«^f SBBB. <=b©*«iT<»4#©«lt^ 
A<*lf&*ift. 

[0099] KiEx^— y-w«fli*^ft«fi®«!i<*t 
ur*]fflRifle«eatLTi*, BBttJ^^B**** 

A<JE«Lf=rt»flt*<D*,<D^ «IiJiEL<S5iJLfc«5S 
05tO!>IIA<*lf btlft. ft(*MI-tt> #*B 
Bft. -f^vftSs iHMtBft. BTBftBtCBtffe 

A<Ttft. 

[01 oo] frEx^-- y— «*ffi*%-*-ftfl6<o«i<*t 



( 
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»^A»s*Lfc»*»*». a^saufctt 
**ftb«>aaaH!!><a«L.f=as;a**ss 

A<aif &*i*A<. cftbttaBfctt^lB^IM-tfa 

[0101] wex*— 9— wt*te$rr $tt<D»*<D 
y. -trt>*t*-v>©«$*i»LAf>-nv 7f7fxa«) 

$ m H 6 C t A<» * U I*. Xfi(Dtt/M* 
I*. <k^WI=6*L-C8JJt**i*t,<DT?&6f=ft. <b¥ 

fci=aasfctt*tf«>-*-<s *A-:?aaB 

[0 10 2] *y-7-««>«|/J^(=felt*^'j7-t L 

ri*. aaaaaaaB. aaibaan. %mt&m® 
s&mihzt&vts. rnxK- y— waa**r-r 

A<wffii?fcy. *i-?as»0>a 
[0 10 3] WE**— y— »afle*#-rs«6<o«5«:(o 

aSSa**.!* J=l^A<» «<3 1 0 n mfel± 1 0 0 0 ft m 
JUTT?ft*^i:A<»*L<. 2 0nmfcLt1 0 0//mfcl 
T-Cft*C4tfJ:y»*L<» 50nmfel±1 O/amfcl 

[oio4]-*. mmni<Dto#.£ lt. aaeaitas 
«fci;/*fci*ata«tticii^-r*^ ami**^-*-**, 
© (axtfaa***) sfflt^=*^icii. asaaica; 
tf=aa** ; * a- ym*mzit±+i z t 
ffjEaatt*w+ste<Bafc*aE*>-#> 

i-J ?i-?fflS<DraBfc<fctf/*fc1*ifi«l=EB*1* 

[oio5] mfsnam^im-timois^it lti*. m 
is*. w^->. a*. ^y-7-. <fea<** 

ti*> aaa. **ts. #a«tt (¥»**Htfc<fctf* 

*«tt. *fett. <*Btt. «Btt. Jlfc«tti5:^©«tt* 

«r««ofltaif ziimm*. aaeaa* 
[0106] *fc. aatt#?eaBaa?«£. att 

>?aa***vHiB&£t. A-*>t/f^-^ 



[0 1 07] Iffitt^tLTtt. »^«SSlC«1$<0fl 

y©fc *#**<»* l<. fc*»^-at, 
^ *siM**:he.#*©»6i=j:yate*i*&*is# 

**S<*Sj(><*lf 6*1*. fcfc. ±EB?5tt414;&«»:tf 
«*9&tti*. «^S»**>-r*><b7Kx>->v;i/©a 
•esa-ractat-e^a,, st. dna, 

[0108] affiaa^tLTii. 

Zn0 2t T i O 2 *i:05A«K1b«l«tt ; f-. &** 

bSaaswHbsaaa^ 7?-u>»©aaB*© 

S-te/uaffitt, aP^KW. ffiBfr&fc**^^ 

-t7s'^x, x>Ky-7-a*«aif&*i. m&iz&c 
x *• *i 6 ©a£» ft « im***i e. izmm $« u fc t <o * 

[0109] «iittf. aaaa*±:LT*<o-*-/tt** 

«fe»tt«»«a*BaLf=at, 

aatt»^-v>aaa«k^i*. *»i=/h*t%fc» 
/\>Ky>y*tH«T?fty. -t<DjEa«Eai3HLT 
it. <b*wfiiaicj:*a©)Sificj:y, assawica 
w'SEa*© y a*«k 5 i=aar* c t *^»* li*. 
[oiio] aGaatt**T«aaa{tJ:L?i*. * 

<oH»i=sa***cfc. R2<D$a$aatto#4ft< 
a«i=a**i*. i5ffiaatt*^-r*fl&«>a 
tt-sw. *-7t?>^-/^i-^as*a 
aur*aaatt«*i-4=fcta*Loaa-cft*. 
■r«*5^. ttBaaa*a-r*ttc!>aai=j:y*-»K> 

a-?»»JHt«, LT 1 •P<B#?a»IC<Hf=tt 

■r*aaaai=j:y. aaftLrEa**ifc*-*>-^- 

i-^aa(**a@i-B^b-rsct*<-e#5„ 
[0111] saaffii-HLTi*. a-no*/**- 
^ta^Lra*n-< < fta»ito®tt* 2o«±^-r 
*a*, -f*>. aa-eft*itf«kt». *- 
* > ± / ^ i - -j g a i= t as * » u r as < t * y » * 
li\ *-^>-^/^i-^*aaaj«-cffla 
tit. iM,#-n* (cooh) i^thii-^y-f- 
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JT-j.-lttthtf. Z0>t»tHZ\t. *B3S (OH) X> 
(NH 2 ) Af»^*^K* (SH) UZO*H> 

[0 112] *fc, ciDA^-JUSft^ittt^tffi 
>^*-?l** 

(COO") |Cj4LTI**^v^A-f + > (Ca2+) . 
^f^^^tU (Mg2+) . T^S-^A-f + V 
(A I 3+) fcif©#ffi<»-<*>**lffl"*"S ;:t * < ' r? * 

[0113] S5tts#*ai*. iujK0«fc5i-u-c#e»*v 
m&mzmta **fcy. ai&aatt^n-? 1**57 -r- 

[0 114] J2Lt<D<fc5l-LT*#b*lf=Btt£#»!** x 

sa^*m-«t y «!iawi=»* Lfc y , »t&**>iM*» 
[0115] fiiB»«ai*. mnotommzmmz* 

[0 1 1 6] ffHB}««9tti:LTI*. «xl*¥ffl*«i: 

a >^ / j. a - > wnmi* z>. 
[0117] i$iKtoieimimz<'>M'*®w z ®*m t *> 



> 3 -K n-/u=i-K 9)€«ys x?b-=>-h* 

[01 1 si *fc. fnestts^iftjs^sr^roffia^ 
^ayatLAM+5«^<ott. r-r » ^a- 

«»fclc«££fcfc-eTfc<!&gl**l\> ) W 
ES«S#ftS*»*£<&a«»& l =fc«** 00,iS8l * > 

ttsaa*** c<d»s. 

y ¥«»«<D*aas***y **<**a 

[0119] mieffi««iiei-Stt«»«»tsi«-rss 

;*1±£C£*tiJEill«SMftl=lt«**-t** HEWMWIK 
^oTA-'KV*-'' ^a.-^*B«f * = * 

[0120] mE«8«»tu-ci*. eiT 

(1) fc«fctf (2) (D2O<0lia«l**lf*-i* < 'P^ 
ffl5rai-»fiE**tfcD!lSi»-S'lE»tt«»1ttj«* < 3ll*ia 

aa-rs. ca»*fci*fl»*aai:A$ 

«ss»i»jatt. ss»gnna*aaLTfT^ 
«aic?& o r * i- ^Ell * *i*o 

[0121] ¥ffi»fi±l-EPS»*fcl*fi*'*B a, ' , ' fc *^ 
izoivc. a^ffl^rittwr*. 03 1*. ¥ffi»«2± 

i-ia8»4A</<^--v^**tTiittfliaA<iait&*i-c^ 

6^lSjlc«tt*»**3SLAMt5t, «»«ai:*ofc 

^. aa-r*o c<Daai=<tys «B«atft^fcia» 
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[0 12 2] *f=H4 (a) I*. ¥ffi»«1 2±l-Ofi8 

91 OlcaSSLfcA^aa-f S. H5l=*-f 
SttfiSia+OftA-TH^/^a-^l 4A< 
*EP1 6»|S]|=JifiUfc«^ CiS?l 0lzflrS?Lf:l8l= 

^^^ZClcjSg-r*,, LfctfoT. fl«»l 0l=5lo 

*£< Li (Will*. ¥ttS«<D««ftfi**#< LT 
t) . *-*>^y^a-^A«CifiSl 01=51-3**** 

[0 12 3] ^fl)ll«IC*JOri*. OSS1 0 

>^*B4 (b) a&*iM*H4 (c) 3 i=aa 
as?*-* ^©/^-->yictEi:f=*-/i? 

(b) 0)f^--^<flt. ASM 0$S5iJWI-Eau 

-f-o>5ijrora**4gffiffiitfc«9-cfcs. his 

i-yf-3.- * a > h a * c £ 

[0 12 4] S4 (c) 091 0<D 

ffiss*3ri=«fcyajifc«-efc*. c<d*^ oaio 

? A-7«taft*»*-r « C £ 
*. dbSPi o£L?tt. actffOTtlBcafti:. a 

x i* a* *¥®aisiz#* * ** ^ t vKftLtz z. 1 1 
•e#*. 

[0125] ¥-m&m±izwtz>wt$ (ossffisiai-© 
j*s*tfcR!j9$st?) «sraa>ras!tLri*. 

^ t- a. - t M*-t«>mtt© t ©<ofi * <»= y t ® t» 
t. tommz\$ihm&izmzz.e>tih* ale's*, 

«y fiL«si=«k y ^o.-^ 

[0126] Gga*f=ttCifipa)©*t LTii, 

«Lfctromctti?#*. B6 (a) a> 

«fc3l=a©¥S<D092 0*»l+-ca3lttf, fcBM 8* 
|p|A^&*-*>-*->'^i-^2 4<©*? 
a«Sa»«*35L6>l+fca^ £852 OWzKD^gsojfl 
ffl(D8S»lc*-^>^->'^a-^2 4A<abXt,*ifcA 



fc. He (b) ©*aic^<o^(DiasP3o$ffiitrfc 

l+li, *W2 8*lS]A*ba— 7l*>-J-/^a.— ?3 40J* 

» h«7— >*^fciss«sai85a*jeL]6Mtfca&. fi>»3 
o<o-©^(oiBi«tfcit*35aA<a<>tty. 

^ i-^3 4 *<ae>iie)*ifc*-i<>^>' * 

[0127] *&ic, ¥®*«affii-iHie6$fciiCifisa) 
aaft<&&£. ¥®»fia®wiagBi«:. fe*iw*, a 

a-r*ttfflt«ys ^ j.-?ii»ir*-*ia 

SPlzAy<-*tlfcttffit*y. WbA^©SHlcJ:y»& 

*ifcy. 5i-3*»*»*ifcy urt. a— #>*y*i-? 
*&ttft<tta$*i$ < *y . xanttaaaatfAiv, 
[oi2 8] c©*3i=. jpsaffiaaaxaas*. % 

aaawaa Lfcss»i=©*a««tt$tt a* * c t a< 

[oi2 9] (2) ¥®atsJ:i=mgB»aaic»-r*a 
att<oa>s*affittaic¥ffia«±*/<5i-->y-r* 
-t-p. itiBaaaa^^r*. ¥asa±i=, she 
»«ai=»-r «Kattoa« «aa«ni= vaa«± $ 

aattcoB^aieiciijEatta^iifeiai*©*-*^ 
f»-?*at) A?>-r < . a*it<o<s^8Btt(ziia y 
iz<<nz. zzv ritrE»*aic«-rsaj«ttj t 

1*, lfrE»««i:<0Ma*^*(0Ci:*}iU. IHE» 

[0130] sfcttoissi*. aaaoai^aaas 

fflLV C*il=SirE»«»t<oaSfe^a'»<«:-SJ:5<i:ffi 

a$/<^-->^Lfcy. aic. BtrE»«»t©a«* 



(14) 
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[0131] *01l-fcl*TI*. **«l-. a&tt©*^ 

^<o*<Dfi*.ty tfii^^i^it aftttftXiMMta 
[0132] iiiKffiasMafcLTi*. ^asfc-ti-a* 

Kfc<fcU^*fdi«tta>*II£E»Lfct<D*£lf&- 
OCifrt.. &H&nA<E»*:fcf=eitt(D¥®**±<& 

«tts»*ja* «o * -* > * y *' rt% -' 

(2) ©JlflKD^^XKffltS^CtAtl?**. 

[0133] *fc. *ne«i-A<Ea*tif=ei<l-a)¥®* 

|C * -tf >± ^ * a- ?lti*t* t # . 
[0 13 4] C<D£#. «jltf&flia>IHlO«l3tfl)-9--<X 

[0 1 3 5] B7 (a) I*. ¥®**4 2<D£ffi (fi 
ffl) l=*MBt4 4*»)aLf=t<0-Cfcy> B7 (b) 
li. ¥ffi*«5 2<D*ffi (KS) l=«ttl=*««5 4* 

ttl=Ue*4l*H*. «itft*E8Httffl4«. 

«. m. --y^u. t/us-^a. 
**vc»i^«e*tt**-r-> y ^ 

[0 13 6] Kl±. *-itt>-*-y^a-^fll3S(**Bi2 



a.-^«ai*A < ®*L'&l^fi (KIT, *l- r|f@*SS 
ttj fcl*?*£A<**. ) CWI*tfc«K. 

LfctfoT, *«Sl::il*Lfctt«8T?tt 

ffli^=«^i-i*. «*tt*®t-r*. HUM**®*** 

[0 13 7] <*-7l?V±y^rL-^«ai*>fel±!ftW 

[0 13 8] LT*1 0 5 'J 'J -V \>MZ Kx-> 

JU«»-*- h'J^AO. 0 1 g£*QAfc*}8ifc*HJlV » 

#««i o 5 y y h;u*ffi§»»«t* (ffl* 1 1 w) 

V 8t# t * A< / f- ^ - ^ * & * l= L- 1 
t^fc. «t»fc*--*>+'*»-^i*« SWNT-Pft 

y. ¥$**4nm. Jpi4fi*5/lm(0t,a)*fflt^=. 
[0 13 9] ^i-^*»»tTfT< 

it. ft2ox:<DSja*ffl*-e<0'7'<o-7 ; «*«-*ffl^ 
fcttsais (**e5y-*aMi*#ik»®*K) 
y«g**i.f=. «ff*««tr, ie,!;*-^^^^ 

•yhVUtLfc. -©.kai-LT. ISi*'ft2mPa • s 

[0140] (as 1 amumm) hsi*. 
^v^-y ^a. 1 ©sjfi»ii8**-r«a^ 
sa-efc*. ¥ffi*«6 2roaffi<oisis±ffii-*-^^ 

-yj ^i-^6 4 A^b***-^>^>' ^i-^fll** 
6 8A<H*U-C^i). fi**Wm~»+/imfl)*-^> 
^y^i-^6 4A<ffi5lcS«lL^-3T. A-tI?^-/ 
^a-^6 4lC«t*3l*1t«)*-y K9-***»»***VC 
t»*. Lfctfot. ¥ffi»«6 2(0affil=**1l*#* 

<*6 8 ©«¥8i«tt^* Oooooft) « 
*>\ ¥K©ft*l*. ¥JW>SI#»tfL<D8SK<fcy. * 

'>a>SMA<^i:-ci»*. 

-^«i3t<*6 8i*. *tts*waw*™&«6 2(Da 

[0 14 1] fII*6 2tLT t «5Xfi. 
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*>t)K Zolzti-tf^+s 

6 8icj:yipffi8«6 2a)*ffiS#KbLfca^ 

[0 14 2] Z0)±o\Z x *^»^ffia>*-*>^/^ 

xom&ztGtz* #£JKJ&fflicfc^Ti*. 

^^-^CD/OKJU* h9-* 
[0 14 4] *-7|<>^-y ^a-:?mtt(D«5fc£tf>££ 

&tiStWLtz*o\z % i«ttfi^»»w+ic«ri5tta>i»» 

BSC** <f*X LT*T* 

[0 14 5] *mm&®01>-#>i-S?3.-7m&K 
Situs PM ittln-imftm icfey, 

y ^i~^«jt#6 s ottmmzmmnm Ltzt z 
5. *<D£m<m$LGmLTi*z>zti)m®v$tzo * 



bt % SEM-CttBL»*t/f h7-^ 

fltfic^jt,. &tenttmKteZte&+zzki><v$ 

[0146] *mMM®<Dl)-tit>i-/ : ?3.- 

^«JS(»6 8$^0/=*-*>±y^3.-^WX<D 
«£BM 0lc*lf£ 0 G9 1 0(Drt-*>-J-/^i-:7T 
/<*fXI*. B8£E-<0*--tf>*/^j.-;7fl|i6fc6 
80H@±i^a*|^ A^6 6A-6 6DfcJ:U:ai^ 
«^6 6A' -66D' *aitfct<DTfc^ 0 

[0147] *nmmmo)i3-#yi-; ?*--?T'U 

Ate* ArtJJB- 6 6A-6 6D(Drt<D^r*lA^f)a)A 
atf^ttteSJlT. tti*iS*66A' -66D' 0>4O 

z>o mmiz&mLtcW&zm&izLx. a^bga 

-6 6Di3J:t;al^«ll^6 6A , ~66D' fffllcfclf^ 

mttmomz-oi^xtiLfrtoxfttztzb* $)mz\t& 

(66B£66C ) «E (5V) £«y>gL 

(io@) EptoL*:<tc5, *<DAtort«*<&«*£;b 
■ttonmmzmmzitzzhtfvztzo mo^to*®* 

fFlB«S^Aai*S^a)l§^^ti:(0*Sie3llc||^ L 

[0 14 8] #1=, ft£<&A*«*<&ffl*£;bi± (6 6 
Bt66C ) tZ0)fr % Bff (1 0V) *«yjSL (1 

00) aupLfctc*. ^(DA^s^oxa^^oa 
^oifl^^ (66c^66a' ) x\#m3nmo)mto 

tWBMZtzo fHB^£(DAtt*«S^<D«^t>-d-0* 

n-vt. *<DfaoA*m*o&fr£t>i*o)m&mmiz 
;uo>Atfi*x/Wxa)¥§a^$ii^'r-5ci:^-e# 

[0 14 9] Ba^«ffitt$^-rSfl60>«5(**«l 
A*«^*«>!rrz3Eia-r^Ci:t 
b»ii*^^ct-e. A*<i#££iS-r*c±:t-e£ 

[0 15 0] (»2(0*Jfi©|g) 01 1 (a) I*. 
W<D*-7K>^/^iL-^«fi«:a)»2a)^jSS»J8*^ 

jt<*7 8A<@»LTl^o *$i£^JB-CI*. 3rM(Z)/^ 
>yfz;ttoT*-*>^y ^3.-^7 4*<E«**l 
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[0 151] Wmim©*-*:^ 
7 8l*. JilT<D«fc3l-LTSjS**tS. ¥ffi*«7 2t 

IV 01 1 (b) l-sTf <fc?l^ m&<D/<5-->97 
SkK&Hol-* ¥0**7 2l=*3<t*><*-->?7 

-rsi. /<»-n>y7 6<D»»©»*««*ttaa 

->7>*77'J >>fail=J:*«Qa*frofc<, 
[0 15 2] LT*»»«:*fflt.^=»ttS»1ft 

(b) |c*T¥B*«K3&Ljt>M+4fc. S*tt*iB-Cft 
i>j^-=-^fl 6lzO>ft1}-# x si-J 9 a— 77 4*< 
@*U 01 1 (a) |C«-r»tt<0*— *V7-y^i— 
^«36»7 86<SIJt**i*. *3?K»«ll=i3l^tt. IS 

i<DSHS»Hia«s *a.-7*»*7 8* 

iz * -tK >± y * a.- ?u*a>*ft * -B-c I <fc l» 

[0 15 3] ZO)«fc?lc*3ll6)B1lll-«t*il*. ¥ffl*« 
[0154] (SS3<Ofli6)Bt8> 01 21*. *fm<»1l 

>7- / f a.- ^fltfi*©* 3 (ostein **-r«a 

^0T?**o BrS<0¥ffi*«l 2tf>a®l-SSIt&*tfc 
&«MaTfre>fc*fii«in OAV 8 

[0 15 5] m 3 003gfitei&«il-*3t^-CI4. 04 

( a ) ic*-r«fcai= i Pffi*«i 2<&aai=*a : f-fre>fc 

SdSSin 0*»J«Lfc. ¥0**1 2iL 

T<0^ ; 7X«<0affil=**2 0 nmltU -ttD***!* 

mm+zztv. l fcawa*® asm o$ 

y^a-^«JS»8 8*»*Lfc. *3H*»«SI=*S^T 
101*. *a-7*»(*8 8l=*y WHS 

[0156] (»4<0*»»t8) 01 3tt. *f§W<D* 
/ ? a- 78t*{*<©» 4 ©SlSJBffl « *-f«5£ 
»r00T?**. *Slft»«l<D*-*>^>'^^-^«* 
fcli. »fe«¥®*«9 2<0*ffi|-. WUfc. HJia>*16» 

$p->T->3K*Ji9 6A (0. 1 )lm) . 3S1 <0*» 

7^P*>T-VlS»fli9 6B (0. 1//m).*1<0* 



[0157] *sut)B«i«o*-^>^>'^^-^«a« : 

I*. JJLTa>«k5KLTSlfiLf=. *«««94S£Kffl 
icKMLfc. ^7XS<»tt« i 1 I ®*«9 2l-«L-C, * 
10JtllMfcPtttl=UT. fa-?** 

- > * as* l xm y 9 a *,t - >mmm 9 e a * 

U »1 WW^T. 
7«ia{tff9 8BtMKU mf#?*ai,7->$:m 
*LTft7*QS'7-:>ll*Ji9 6B*»*U 
■M>±I=»1©MH«A:IMH=I/C. 
a-7«fc*09 8C£«jf£Lfc. &H«S9 4D£tf 
MlcEHLfe. tf^xWMMWMMMa' *- 
?a-7«tft*J|9 8 C0±l=. 4 

(Blffi)»5mm) *a-7«» 

fc. 

[0 15 8] ftbfefcWMMMttt. 7*P->7=>* 

# 3 »<d* -# >-7- / * 3.-^«ta<*«>«aie# 

ft (0. 0 0 1 Q • m) *9*ttl*«ftfi»* (1MQ 
■ m ) 7*Pi>7->SS*Ji*fl'L"C* *** 

7- j * a - 7*» (*<D * iSB-T * - * * 

fc. 

[0 15 9] 01 4 «fc?l=. *StL 

T. ^ i 7X»0)l8«51 I ffiai«9 2A>&. «*tt»ftR* 

*-l-««9 4G£fftlT"C. *-^>+/^3.-^T/< 
-TX^SLfc. - 7 , -h*a9 4GlC*ES911HLr, 
*S««IB9 4S, 9 4D0DV— X-Kb-f 

*istB-e#fc. 

[0160] (»5<D*M»») 01 51*. **M<0* 

-#>7^y^a.— ?T/<'fx«>*5«>jtli»***'*"« 

7T/UXI*. »10>aW*«1 00A (500//m) 

a>«0i=. »i 

fa-7lilWl08A. «^*aS*1 1 0 (0. 2 
Km) , #6*11 0 6 (0. 05/im) . iETllta* 1 

0 4 (o. 2nm). an «)*ift©«ai:ia«a>*-*> 
^/^a-^«a<*)ii 08B, fcj:tfa2a)aiM** 

1 00B (500«m) jb<ffclt&:fc'CfcS : fc«>'e*$. 
**l«»1B<D*-*>7 v >' i ? 1 3.-^ J 7 ; /UXI*. an* 

[0161] #i«)IHIl:ot»TB«t*. *1 ©aw 
Jtffil OOAfc«fcO:g52©aW*tt1 OOBtLTI*. 



( 
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t o y )\,% *a«m* * * *aw«*ffl z t #v $ 

[0 16 2] «*»2I»1 1 0£LTI*. mi?7»; 

(PBD) <a»fc£xe>zi-hLTjs&L*:t<& 
-eft*. fc/£L. *%miz&^x\*. Ktcjifcag* 

«*¥** K**. LED**. EL* 

[0163]MI106^lt(l h'JX (8-tK 

□ y/ =?) t;u5-^a=i>^u^^ (a i q 
3) a>»«*xe>zi-hLr«BlLfcta)-eft^o 

f£L, *$gEl::fcl*TI*. ftlcc*U::ES**v*\ LE 
d**. el**. *st*u-tf-t|<&tti*T&#Ji<h 

[0 1 6 4] iE*I*2IS1 0 4*LTIS. N, N' ^ 
(3->fWi-W N, N ' i/7i-/Kl, 1' 
e?x-;U) 4 f 4* vTSV (TPD) <&j8»£Xtf 

**. LED**. EL**. h7>vX^-*T?<D 

[0 16 5] J: 5 1: LT»f>nfc*-/f >t y fa 
-?f/WX«*-#>t/f a-^«5t(*®1 08 A 

jsjct/i 0 8bih(zse (iov) zmm-thk. as 

[0 16 6] ±!B*— ifsls-tJ? zl-^x/WXIC^O 
T. &1 1 0 0AfcJ:^-/f>tyfa- 

?«£<*lf 1 0 8 A. ftl/Cl. S2 0>aS^S«1 00 B 

a* ^ i osB*. mss 

I TOfUBt : 1 . 4X10-4Q - cm) left* 

[0 16 7] (SBeflUJfcJBUS) 01 6li. *§mo>1y 
-^vt/fa-^f/Wxoaeo^iMSiti 

a*1 26AJ3W1 2 6B*Slf. * £ 
|Z. ^ a. 6 bV-VO 

4>ic. &##* («Eo>wto^<fcy«^-r^^*) 1 2 

2*<^«Ea**tr^*t<D-efe^o 

[0168] ^Bfi^m^^-TPv^-yf^-^x/NV 



«fi£lC. «*1 2 6Afccfctfl 2 6B*Slt/ctO>*. 
&5fctt*1 2 2^(R$ttfcTE««<Dj8*lcS-rci: 

[0 16 9] 

•ra*fc#*: ioos'JU^ h;u 
• h;ux> : 2 0 5 y *)y hn> 

■ HJX (8-fc KP*v*/ y/^) 
>?U*V? (A I Q3) : 1 g 

[0 17 0] »f»*lfc*-*>tyfa-^f/UXl: 
fcHT. a-?«£(*6 8<DSft«lali 

S<fcofe*<. ft^SEKfll (5. 5V) a±<0«E* 

«£f*6 8ffii:(DffflBictiA**tri^ct*^i«Lr 
fcy. *-^>^-y^a-^«it#6 8icEPiDLfcmE 

#*1 2 2lcmE#9]toT£fcC££*LT^&o CO 
I*. *-^>^y^a-^E«lcJ:^^***^|6^-e 

[0171] (miommmm 01 7i*. 

^f/^Xlt MSICA*«*1 3 4A~1 34Dfc«fc 
tftib;*jaS*1 3 4 A' -134D' #KttS>*l/c¥®» 
«132<D. Z*lf»ffl*35<lftltbttfc®|C. Kft % 

*>t/fa-^s»ii 3 8 a. miommGtim 

IH36A, *-^tyf i-7*»tti1 3 8 
B. K2 0«ft*«*IMl 36B. *-#>*y*i 
-■?m&#m^ 3 8C. S3CD«|^«f»Bi^1 3 6 

[0172] ft«(D»a»cot\rttwr*o ¥®*«i 

<*£{*fl 1 3 8 A ~ 1 3 8 D f*. lfoSESa£#»»W 

£LT. miRTLXZ. 5fS. 3fg. 2. 5fg. fc<fctf 
2fSlC^*L^#RLfc^«**f^SL. C*tf>»»« 
$C0)I-ei^t, 138 A. 13 8B. 13 8C. 
«fctfl 3 8D0)-!-*i«f*i<Dll*xe>=i-hlC«l:y^K 

[0173] %^n±l^n2<J)mmmwmmm^ 36 a 

fc<fcl/l36Bf*. PMMA/fU7-1mg^7th- 
h'JJH 0m I lc»»L^iSa*fflt\ xe>a-hl: 

«*yo. 2//m0*Bt$^Lfc4»a)'eA^o ft*>\ » 
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Wlc. xe>3-h»|:i 2 0°CIZttl!»Lfc„ 

[0 17 41**5, mmsmMmiwn nd36 

A) ©*©i#£B2» (1 3 6B) £ft]jlfca$©S35 
ftttfcjt^fctc*. l»<o*©Aai ***?•©«*£*> 
ttKfcOT. *35tt<D**PA<5tB**vfc. C©C<fcl*. 
%tt«fll)i-Cft-i>PMMA*^UT. *-yh9-*IW© 
-»*<*ttftttlcB£LT^i>Ci:£j*l,Tisy. *•> 
h9-$£*A<i«*KB£*iKT^i>©-ei*!&:<. PM 

* A<»JSt? # fc C £: * *ifc. 
[0 17 5] $&l=«(|g$«l«RS$iIAlLTS3)| 

(9S3®ttfi&£ttj*afti 3 6c) mmuz. msm 

(1 3 6C) I*. BlT<0<fc3l=Ur©fiELfc. T'/'O 
-tf>2 g£*/$nci'«l/-tf>1 00m I (fKSBL, 

li, »100nmaT-Cfcofc. * tf>=i 
-hLT, 6tt2 0 0nm«)« (3I3» (1 3 6 C) ) 

[0 1 7 61 IS3»SftlxT»t)*l/:*IIJfi}KIB<0*- 

±SP (f/(-fXfICW 
LTa»*l6l) fre>U~!f-3fc*A*fL-C, T'/^tf 
>»^<0->X- h^>^IE»Sgi#$i*fctC5s ft* 

— HiW© O N — O F F |C# o r 4Ct /><«!§ * ft 

f=A<, *rote<DAffl*iF-V>*^<D*36ffiA<U-- tf-RB 
|*©0 N - O F F l:ftotI*tSdt4«tB4iifc, 

^f=ff*<DAtt* i f-VV*^(0lfl^t>#(D«3lf»J»/)< 

[0 17 7] 

[3S8©$i*] *«WI=«k*il*. ^i-^ 

B5Wi=«attfc.fctf/*fci4Bfttt«i:aBttB*atr 

*»./ h-7-$A<. BB0Ba-1tBl::»B£*ife*-iK 
V^/^a-^flliStt:, 361*1::, **lA<Sg|::»&*l, 

[0ffi©ffi#fctftE] 

77ttS. 

[H2i ^a.-^<o r*? © 

-m z a*- ascit^ia v ft -s. 

[193 ] iFiaX«±l=IHSPA</<^-->y**tr8K 



[04] ¥iaat«±iciasA</^-->y**iris» 
a«A<si* ?,*it n «««B * a-f&aa-eft a. 
[as] a4i=*5it«.¥ffi*fi±a>iaa»c*-7K>^- 

[06] ¥ffi»*±l=BI+&*i*i!ba«)«S*-r«SC 
¥B0T?fty. (a) tti!b»©flM*A<=i©¥£, (b) 
fl»©»tt A<=©*|9©«-<? ft *>. 

[0 7] ¥®3t«©£ffi (its) lc*BB*»l*Lfc 
*86£*-ffca0T?fty, (a) l**B©£Bl::, 

(b) ttfrBi(=littl=*BBt»dlLfct©T?**. 

[B8] **W©*-7K>^y^iL-^BJitt:©»1 

©bbibb a staaB t? ft So 

[B9] 08 ©*-*>*/ ^a-^afi*©*^ 

(3 00 0 0tg) T?ft&. 
[010] B8©*-7|t>^-y^a-^Bjt<**ffl^ 
fc*-7t?>^/^^-^x/Wx©«**-r«it^aB 

[B11] **W©*-tf>7V^-:M*£(*©a 

2©*«uB«8*ijiwrsfc4f>©Bffi-e*y. (a) i** 

BB © * / * a. - 7* &*o>% 2 ©BBBB * 
*-f«3t¥BBT?fty. (b) I* (a) ©*-*>;*-/ 

^a-^BBi**BB-r4fc»l=¥«»«BBI=Bl+6 
*ifc/<*-=>***r«St¥BBT?**. 

[01 2] *&$©*-* ^^^-^as*©* 
3 ©sejgjBjis *-ra5t&aa-eft*>. 

[01 3] *&«©*-#>*/ <fa-?ai£tt©SIS 
4©BiS^B$^-rBABBB7ft^ < , 
[014] 01 3 ©*-#>->-/ ^a--7BJ6fc£ffl 

t*fca-#>7V*i-:?T/Ux©fl£*-fast8a 
a -eft*. 

[015] ^OA-^Vfy fa-?f/WX0) 
B 5 ©BttKfi Sac-fast #£«£B -eft «. 

[B16] *fiw©*-7H>^y^i-^T/Wx© 
BeeaBBBta-raaBBB-cfet. 

[017] *«w©*-7K>^-/^a-^a»«:©a 
7 ©bbbb***- «it»«^a0-pfe*o 

[*#©»«] 

2. 12, 42. 52, 62. 7 2, 92 ¥B36« 
4 

1 0. 20, 30 &B 

1 4. 24. 34, 64, 74, 84. N1~N9 ij 
J- n.-Z? 

6 8. 7 8. 8 8 *-^>^y^zL-^a»(* 

7 6 i\$--^V 

96 A , 96 B B7*D i/T-VBBB 
98A ~98C. 108A~108B. 138A 
~ 1 3 8 D *-*>7-y fa-^ifiM 

1 oo a. 1 oob awns 
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